A non-motile, orange-pigmented bacterium, designated strain HME7103
The family Cytophagaceae was first proposed by Stanier [1] and belongs to the phylum Bacteroidetes. Members of the group are widely distributed in nature and usually isolated from aquatic (freshwater and marine), terrestrial and air samples [2] . The family Cytophagaceae is one of the largest families in the phylum Bacteroidetes and comprises more than 30 genera [3] . The genus Lacihabitans in the family Cytophagaceae was first proposed by Joung et al. [4] and currently comprises only one species, Lacihabitans soyangensis. The type strain of this species was characterized as a Gram-staining-negative, strictly aerobic, non-motile, rodshaped bacterium, and the major fatty acids were iso-C 15 : 0 and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c).
During a study on the microbial diversity of the Hyangho Lagoon (37 54¢ 41 † N 128 48¢ 49 † E), located on the East Sea coast of the Republic of Korea, strain HME7103
T was isolated from lagoon water. Strain HME7103 T was isolated by using the standard dilution plating technique on R2A agar (Difco) and incubating for 48 h at 20 C. The isolate was cultured routinely on R2A at 25 C for growth, and the cultures were suspended in aqueous glycerol (20 %, v/v) at À80 C for storage. L. soyangensis HME6675 T was maintained in our laboratory. This strain was used as a reference strain and evaluated together with strain HME7103
T under identical experimental conditions. An almost-complete sequence (1460 nt) of the 16S rRNA gene was obtained for strain HME7103
T as described previously [5] . Identification of phylogenetic neighbours and alignment of pairwise 16S rRNA gene sequences were performed by using the EzTaxon database and EzEditor [6, 7] . Phylogenetic and molecular evolutionary analyses were conducted by using MEGA version 6 [8] . Phylogenetic trees were built using the following methods: neighbourjoining (NJ) [9] using the Jukes-Cantor correction [10] with the gamma-distributed and pairwise deletion options; maximum-parsimony (MP) [11] with the tree-bisectionreconnection method with the number of initial trees (random addition) as 10 and partial deletion options; and maximum-likelihood (ML) [12] using the general time reversible model with gamma-distributed with invariant sites (G+I) and partial deletion options, based on the result of the best-fit model. The robustness of the topologies for the ML and NJ trees was evaluated by means of bootstrap analysis based on 1000 resamplings of the sequences [13] . All of the phylogenetic trees generated in this study ( Fig. 1 ) indicated that the strain isolated belonged to the genus Lacihabitans and was most closely related to L. soyangensis HME6675 T (95.7 % 16S rRNA gene sequence similarity). Strain HME7103
T and the type strain L. soyangensis HME6675
T formed a distinct subclade with a 97 % bootstrap value, which was supported by all of the tree-making algorithms. This phylogenetic inference, together with the level of 16S rRNA gene sequence similarity between strain HME7103 T and L. soyangensis
HME6675
T suggested that strain HME7103 T represented a novel species of the genus Lacihabitans.
Cell morphology was examined by light microscopy and transmission electron microscopy (JEM1010; JEOL). Gram staining was determined using the bioM erieux Gram stain kit according to the manufacturer's instructions. Cellular pigments were extracted with acetone/methanol (1 : 1, v/v) and their absorption spectra were determined using a scanning UV/visible spectrophotometer (UV 6101A; Shimadzu). The presence of flexirubin-type pigments was investigated by using the chromatic shift test with a KOH solution [14] . Catalase activity was determined by oxygen bubble production in a 3 % (v/v) aqueous H 2 O 2 solution. Oxidase activity was determined according to standard methods [15] . The temperature range and optimum for growth were assessed on R2A at 4 C, 10-30 C (at 5 C intervals), 37 C and 42 C. 
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Arcicella aquatica NO-502 T (AJ535729) biochemical tests and carbon source oxidation tests were performed using API 20NE and API ZYM strips (bio-M erieux) and GN2 MicroPlates (BIOLOG), according to the manufacturers' instructions except that suspensions for inoculation were prepared from bacteria grown in R2A broth at 25 C for 3 days.
The genomic DNA was extracted using a Bacterial Genomic DNA prep kit (Solgent) to deterimine the DNA G+C content of strain HME7103 T . DNA was analysed by the thermal denaturation fluorimetic method [16] using SYBR Green 1 (Invitrogen) and a real-time PCR thermocycler (CFX96; Bio-Rad). Thermal denaturation was performed with 50 µl reaction mixture [17] . The DNA G+C content of strain HME7103
T was 40.6 mol%.
For fatty acid methyl ester analysis, the biomass of strain HME7103 T and the reference strain HME6675 T was harvested from R2A agar plates incubated at 25 C until cultures reached the mid-exponential growth phase. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (model 7890; Hewlett Packard) and identified by using the RTSBA6 database of the Microbial Identification System [18] . The major fatty acids of strain HME7103
T were summed feature 3 (comprising C 16 : 1 !7c and/or C 16 : 1 !6c; 31.3 %), iso-C 15 : 0 (15.5 %), iso-C 15 : 1 G (8.3 %), C 15 : 1 !6c (7.6 %), C 16 : 0 (7.5 %) and C 16 : 1 !5c (6.4 %). This fatty acid profile was similar to that of L. soyangensis HME6675 T in terms of iso-C 15 : 0 and summed feature 3, but differed in the amounts of iso-C 15 : 1 G (8.3 %), C 15 : 1 !5c (7.6 %), C 16 : 0 (7.5 %) and C 16 : 1 !5c (6.4 %). The complete fatty acid profile of strain HME7103
T is given in Table 1 .
Polar lipids were extracted according to the procedures described by Minnikin et al. [19] . Polar lipids of strain HME7103 T were separated by two-dimensional TLC (silica gel, 10Â10 cm; Merck) using chloroform/methanol/water (65 : 25 : 3.8, by vol.) in the first direction, followed by chloroform/acetic acid/methanol/water (40 : 7.5 : 6 : 1.8, by vol.) in the second direction. Plates were sprayed with molybdophosphoric acid (for all lipids; Merck), ninhydrin (for aminolipids; Sigma), molybdenum blue reagent (for phospholipids; Sigma), Dragendorff's reagent (for choline-derived lipids; Merck) and a-naphthol (for glycolipids) [19] . The major polar lipids were phosphatidylethanolamine, two unidentified aminolipids, one unidentified aminophospholipid and three unidentified polar lipids (Fig. S1 , available in the online Supplementary Material). Polar lipids of strain HME7103
T differed from those of the reference strain HME6675
T by the presence of several additional unidentified aminolipids and unidentified polar lipids [4] .
Polyamines were extracted from strain HME7103
T and the reference strain HME6675 T and analysed as described by Scherer and Kneifel [20] and Busse et al. [21] . The samples extracted were spotted on TLC plate (silica gel 60 10Â10 cm; Merck) and ethyl acetate/cyclohexane (2 : 3, v/v) was used as a running solvent. The polyamine pattern of strain HME7103
T was found to be the same as that of L. soyangensis HME6675
T . Both of these strains had spermidine as the major polyamine.
The isoprenoid quinone was extracted and analysed by TLC according to the methods of Minnikin et al. [19] . The respiratory quinone of strain HME7103
T was menaquinone-7 (MK-7); this quinone is the only or major one in all members of the family Cytophagaceae.
Morphological, physiological and biochemical characteristics of strain HME7103
T are given in Tables 1 and 2 , Fig.  S2 and in the species description. The isolate exhibited a number of phenotypic similarities with the reference strain, including temperature and pH range for growth, colony colour, iso-C 15 : 0 and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) as major fatty acids and menaquinone-7. However, several characteristics of strain HME7103
T , such as growth with 0.5 % NaCl, indole production, lipase activity and utilization of carbon sources clearly differentiated strain HME7103
T from L. soyangensis HME6675 T (Table 2 ). Based on phenotypic and chemotaxonomic characteristics data, strain HME7103 T is considered to represent a novel species within the genus Lacihabitans, for which the name Lacihabitans lacunae sp. nov. is proposed.
DESCRIPTION OF LACIHABITANS LACUNAE SP. NOV.
Lacihabitans lacunae (la.cu¢nae. L. gen. n. lacunae a pool of water, of a pond).
Cells are Gram-stain-negative, non-motile, aerobic rods, 0.5-0.6 µm in diameter and 1.4-1.6 µm in length. Colonies on R2A agar are convex, circular, smooth with entire margins, orange in colour and approximately 5 mm in diameter after 2 days at 25 C. Flexirubin-type pigments are not produced. Good growth occurs on R2A, TSA and NA agars but no growth occurs on MA, blood agar or MacConkey agars. Casein (skimmed milk), DNA, starch, dextrin, carboxymethyl cellulose and cellulose (filter paper) are not hydrolysed. Growth occurs in the presence of 0-0.5 % (w/v) NaCl (optimum 0 % NaCl), at pH 7-8 (optimum pH 7) and at 20-30 C (optimum 25 C). Oxidase and catalase activities are present. Indole production, arginine dihydrolase, urease and tryptophan deaminase activities are absent. Aesculin is not hydrolysed. In the API ZYM gallery, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a- , was isolated from a lagoon in the Republic of Korea. The DNA G+C content of the type strain is 40.6 mol%.
Funding information
